This study investigated the effects of an instructional technology device, specifically, a computer-based graphic organizer, called the Real-World Connections Vocabulary graphic organizer (Ellis, 2015), on vocabulary acquisition for college entrance testing skills of students with high-incidence disabilities. Although graphic organizers have been studied since the 1960's, there is very little research regarding the effectiveness of computer-based graphic organizers when used with high school students with mild disabilities, and their benefit acquiring college entrance exam vocabulary knowledge, namely, the ACT exam. By means of a single-subject, multiple probe across participants design, this study demonstrated that a functional relation did exist between the tool and vocabulary acquisition for each of the three participants. Additionally, a social validity survey rendered positive results regarding its use.
statistics, students in grade 12 in 2015 only 12% of all students with disabilities tested across the nation were proficient in the area of reading.
Implications for Students with Disabilities
Traditionally, students with disabilities score poorer than their peers without disabilities on vocabulary, as well as reading comprehension, measures (Leko, Alzahrani, Handi, 2019; Vaughn et al., 2015) . As recently as 2015, based on findings from the NCES, Average Scale Score for Reading in which reading scale scores range from 0-500, students without disabilities averaged a 269-scaled score while students with disabilities average score was a 226. More specifically, in the isolated area of vocabulary, scale scores range from 0-500, students without disabilities have demonstrated improvements by increasing their vocabulary knowledge scores from 222-224 between 2009 and 2013; whereas scores for students with disabilities have decreased from 187 to 184 during the same time frame. This evidence demonstrates that despite educators' best efforts, there is a continued need to target vocabulary, leading to improved reading comprehension instruction, especially at the secondary level (Bryant, Goodwin, Bryant, & Higgins, 2003) . In fact, Kuder (2017) most recently states that a review of the current literature shows that of the five most common types of intervention, (fluency, word study, vocabulary, comprehension, multi-component methods), vocabulary instruction produces the largest effect size (1.62) thus indicating improvement in this isolated skill continues to be critical area for instruction. Vaughn et al. (2015) states that as students' age, vocabulary knowledge and reading difficulties become compounded. In a study of 9 th grade students, Lang et al. (2009) found that these students require greater support and interventions to improve their deficits in both background knowledge and vocabulary for meaning to occur. Vaughn et al. (2015) also completed a meta-analysis of the number of reading interventions available for students with reading disabilities; they found there were twice as many reading interventions available for elementary students than for secondary students. The overwhelming consensus from this information indicates that remediating secondary students with reading deficits, specifically vocabulary acquisition, remains a challenge and warrants continued research (Boon, Fore, & Spencer, 2007; Bryant et al., 2003; Kennedy, Thomas, Meyer, Alves, & Lloyd, 2014) .
Additionally, educators report feeling pressured to ensure meaningful outcomes for all students, regardless of a student's disability, academic, or behavioral need (Hazmi & Ahmad, 2018) . As a result, both teachers and administrators are looking outside the proverbial box for more effective means of closing the gap and improving student performance. Consequentially, as the 21 st century marches on and assistive technologymore specifically, instructional technologybecomes more ubiquitous, it begins to take a greater position on the educational platform (Lombardi et al., 2017; Malcolm & Roll, 2017) . This, combined with students' seemingly innate enthusiasm for electronic devices and computerized devices, have caused educators to rush and create more modern hightech versions of traditional evidence-based strategies such as graphic organizers and other direct instruction techniques, but little evidence exists to measure their effectiveness (Kennedy et al., 2014) . Research takes time, and with the rapid speed at which technology is evolving, it is difficult for researchers to keep up with the demand for sound knowledge (Malcolm & Roll, 2017) .
Background of the Study
Educators continue to search for research-based, effective tools to overcome students' academic difficulties while also taking advantage of technology available to them in modern classrooms. One such tool, the graphic organizer, was first identified in 1963 by Dr. David Ausubel as a means of increasing students' knowledge by building on their current understanding and presenting new information through well-organized, visual models (Dexter & Hughes, 2011; Singleton & Filce, 2015) . These models allow students to better understand content which, therefore, make them highly effective in improving the reading comprehension of students with disabilities (Gajria, Jitendra, Sood, & Sacks, 2007; Kuder, 2017; Watson, Gable, Geer, & Hughes, 2012) . As students enter secondary grades, learning becomes more dependent upon their ability to grasp informationdriven text that contains subject-specific, technical vocabulary which, as already established, can be a challenge for students with disabilities and may ultimately lead to students being less prepared as they enter the work force (Gajria, Jitendra, Sood, & Sacks, 2007 , Kuder, 2017 , Leko, Alzahrani, & Handy, 2019 . The use of graphic organizers can aide instructors as they motivate students to forge through this oft-times, muddy content.
A second concept, differentiated instruction, became vitally important between the passage of the No Child Left Behind Act (2002) and the reauthorization of the Individuals with Disabilities Education Improvement Act (2004) in which federal mandates re-emphasized the importance of including all students in the general education classroom to the greatest extent possible. The use of differentiated instruction implies one responds to a student's individual needs while considering their learning style to help ensure learning is accessible to the student (Tomlinson, 1999) . But as Stanford and Reeves (2009) posit, one single teaching approach will not accommodate every student. Therefore, teachers must be diligent in their attempt to vary instruction via effective differentiated instruction techniques to meet the needs of all their students, which invariably will support the overall growth of their students most effectively.
Along similar lines, the Universal Design for Learning (UDL) Framework outlines that teachers should be proactive in their approach to teaching and learning by purposely structuring instruction to provide successful opportunities for all learners (Kennedy et al., 2014; Meyer & Rose, 2011; Stanford & Reeves, 2009) . Teachers who choose the UDL approach plan for success via various and diverse modalities instead of attempting to solve problems, and redirect student error by taking a more proactive approach.
Another approach, Assistive Technology (AT), has been shown to be very successful when employing both differentiated instruction and UDL strategies (Basham et al., 2010; Elder-Hinshaw, Manset-Williamson, Nelson, & Dunn, 2006; Kennedy et al., 2014; Meyer & Rose, 2011; Tomlinson, 1999) . Assistive technology may be a significant part of a student's success in the 21 st century (Malcolm & Roll, 2017) . This concept, as defined by the Individuals with Disabilities Education Improvement Act (2004), states that it includes any item that can be used to improve the educational performance of a student with a disability. Although it is widely accepted that AT is to focus on the needs of an individual student, it also encourages educators to evaluate the appropriateness of technology to support student performance (Basham et al., 2010) . The notion of instructional technology is an extension of this concept, in that assistive technology advocates for educators to consider technologically enhanced programs that purposely support the diverse needs of students including those that expressly address instruction (Basham et al., 2010; Puckett, Judge, & Broso, 2009 ). The progression of instructional technology in recent years, has led to a barrage of educational tools, but their benefits and usefulness has been debated and under-utilized at best (Johnson, Dudgeon, & Kuehn, 2007; Johnston & St. Evans, 2005; Malcolm & Roll, 2017; Smith & Okolo, 2010) .
There is limited research on high school students with mild/high-incidence disabilities regarding the acquisition of vocabulary that centers on college entrance and career readiness exams (Malcolm & Roll, 2017) ; specifically, in the content area of reading and using instructional technology in the form of a computer-based graphic organizer. Targeted instruction of academic vocabulary promotes contentarea knowledge (Fisher & Frey, 2014; Vaughn et al., 2015) . Graphic organizers, albeit not electronic in nature, have been proven to promote this cause (Ae-Hwa, Vaughn, Wanzek, & Wei, 2004; Ausubel, 1963; Gajria, Jitendra, Sood, & Sacks, 2007; McMackin & Witherell, 2005; Singleton & Filce, 2015) . With the emphasis of rigor in education and, thus, the cognitive demand placed upon students steadily increasing, the challenge placed before students is accumulating (Kim et al., 2017; Lombardi et al., 2017; Malcolm & Roll, 2017; Vaughn et al., 2015) . To this end, teaching vocabulary is not only vital, but is a key component in the success of students with disabilities at the secondary level (Vaughn et al., 2015; Malcolm & Roll, 2017; Watson et al., 2012) . The use of technology to teach vocabulary through an evidence-based approach such as graphic organizers makes pedagogical sense, and is a need within the educational community, but needs to be researched to determine its effectiveness; therein lies the basis for this study.
The purpose of this study was to determine the effectiveness of a computerbased graphic organizer (CBGO) on improving vocabulary knowledge with high school students. The study specifically examined the effectiveness of a graphic organizer, Real-World Connections Vocabulary (Ellis, Deschler, Lenz, Schumaker, & Clark, 1991; Ellis, 2015) , on the improvement of American College Testing (ACT) vocabulary word knowledge, which is a test presently given to all 11 th grade students in the state where this study took place, thus indicating its relevancy. This study evaluated students' performance on preand post-test measures related to ACT vocabulary terminology and their definitions, as well as pre-and post-test scores on the Woodcock Reading Mastery Test: WRMT-III (Woodcock, 2011) ; specifically, the WRMT-III subtest area of Reading Comprehension which focused on synonyms, antonyms, and analogies. Finally, this study also examined students' perception of the ease-of-use of the CBGO, the vocabulary's perceived usefulness to them, and the program's effectiveness.
Need for the Study
Even though the Every Student Succeeds Act of 2015 and the Individuals with Disabilities Education Improvement Act of 2004 both mandate improving efforts for students with disabilities as well as the consideration and appropriate inclusions of effective use of technology, there is very little research to support this combined effort (Kennedy et al., 2014; Kuder, 2017 , Lombardi et al., 2017 . According to a recent meta-analysis of the literature on this topic by Ciullo and Reutebuch (2013) , twelve studies met both criteria and of those, and only eight of the twelve centered on students eligible for services under the category of specific learning disabilities in secondary schools (grades 6-12) albeit, these eight did render positive results. In each case, their positive results were contingent upon the principles of explicit instruction (Ciullo & Reutebuch, 2013) , but again, only eight focused on secondary students with learning disabilities.
Although there is one specific study that rendered positive results regarding the effectiveness of the overall Differentiated Visual Tools (DVT) Model (Ellis, Willis & Deshler, 2011) , there are no studies regarding the effectiveness of the specific DVT graphic organizer used in this study, the Real-World Connections Vocabulary visual tool (Ellis, 2015) and its impact on students with disabilities. Several researchers do establish the need for a CBGO to provide students with visual tools that support instruction and scaffold learning (Ellis & Rock, 2001; Lawrence-Brown, 2004; Rock, Gregg, Ellis, & Gable, 2008 : Tomlinson, 2001 .
Overall, research is limited as to the effectiveness of computerized graphic organizers. Results from this study provide validation regarding the use of instructional technology, specifically, CBGO to improve vocabulary acquisition, which is an integral component of reading comprehension for secondary students with high-incidence disabilities educated in the 21 st century (Gajria, Jitendra, Sood, & Sacks, 2007; Malcolm & Roll, 2017; Lombardi et al., 2017) .
Research Question
Considering (1) the importance of vocabulary knowledge to strengthen reading comprehension skills, as well as (2) the use of technology in this modern era to support this achievement, and (3) the lack of information in these combined two fields, specifically (4) concerning secondary students with high-incidence disabilities, the research question involved in this study is: What are the effects of a computer-based graphic organizer strategy on increasing the ACT vocabulary knowledge of secondary students with high-incidence disabilities?
Method

Participants
The criteria for participation was as follows: (a) possessed below-average vocabulary skills as defined as students who had previously received remediation and accommodations in the subject of vocabulary by, both, their grade level and assigned, special education teacher (b) had reading goals identified in his or her Individualized Education Plan (IEP), and (c) were recommended for the study by his/her current general education English teacher based on an agreed upon need. The students' past vocabulary instruction included instruction from both the general and special education teacher with a goal of learning five vocabulary words each week through the use of oral instruction, flashcards, vocabulary games, conversational activities, as well as both formative and summative assessments. Demographic and assessment information is included in Table 1 . The first participant, Jack, was a 15-year-old boy in the 10 th grade. Jack had an overall full-scale IQ standard score of 93, obtained with the Universal Nonverbal Intelligence Test [UNIT] (Bracken & McCallam, 1998) . He had received services for special education since he was 11 years old. Jack was found eligible for special education services using a Severe Discrepancy Model in which there must be 16 points between a student's Predicted Achievement score and overall achievement score on a separate measure. Jack's overall achievement score on the Kaufman Test of Educational Achievement II (KTEA-II; Kaufman & Kaufman, 2004 ) produced a total standard score of 65. Jack's predicted achievement was 95. This indicated a 30-point difference between his predicted achievement and his achievement. Jack received support for academic needs including Language Arts skills by the resource teacher in the resource room for pull-out services for approximately 60 minutes each week as well as through inclusive means in his general education English classroom. Within general education English, Jack took weekly vocabulary assessments that he failed and retook consistently with accommodations in the resource room.
The second participant, Nicole, was a 16-year-old student in the 10 th grade. She had received special education services since she entered kindergarten. According to her most recent eligibility information, she obtained an IQ standard score of a 110, which was equivalent to a Predicted Achievement score of a 106. When compared with her overall achievement score of a 73, this produced a 33point difference between her IQ and her achievement, therefore making her eligible for services through SLD. Nicole received support through inclusive means in her general education English classroom as well as in the resource room for approximately 70 minutes each day. Similar to Jack, Nicole frequently failed vocabulary tests in her general education English class and re-took them in the resource room each week.
The third participant, Lulu, was a 16-year-old student in the 10 th grade. She had received services through special education since she was 10 years old. Her eligibility was Other Health Impaired (OHI) as a result of psychiatric issues that impact her ability to grasp reading content as well as her lack of adequate progress without special education support in the general education classroom. Her documented medical diagnoses included Obsessive-Compulsive Disorder (OCD), depression with psychotic features, general anxiety disorder, and a sensory processing disorder. She took medication and was under the care of mental health professionals whom she was currently meeting with on a monthly basis. In addition to her need for support in the general education classroom, she had many absences throughout the school year related to repeated hospitalizations and doctors' appointments. Lulu received support through both inclusive means in her general education English classroom, as well as in the resource room for approximately 70 minutes each day. With this support, she successfully passed her English vocabulary tests in the general education English classroom. During periods of time in which Lulu had emotional complications or successive absences, she completed makeup work in the resource room to remain on track.
Setting
The study took place in a public, Title I high school situated in a rural town within the Southeast U.S. The high school was comprised of approximately 490 students in grades 9-12, of which 81.5% received free lunch services; at the time of the study. Moreover, all three of the students in this study received free lunch services. Sixty percent of the students at the high school were white, while thirtysix percent were African-American, and four percent fell into the "other" category. The first author, the students' special education teacher, implemented instruction in a high school conference room daily for less than one hour each day. The teacher was a doctoral student with 21 years of classroom teaching experience, held an Education Leadership certificate, an Ed.S. degree in Special Education, and a National Board Teaching Certificate in the area of Exceptional Needs Specialist.
Materials
Materials used in this study included a computer-generated, vocabulary graphic organizer, entitled Real-World Connections Vocabulary (Appendix A) published by Dr. Edwin Ellis (2015) . This intervention tool is an evidence-based, graphic organizer used for vocabulary acquisition (Dexter & Hughes, 2011) . In addition to this, the researcher, along with a consensus of experts, chose 30 commonly encountered vocabulary words from a list of words provided by College Board's Top 100 Common SAT/ACT Vocabulary Words (Appendix B). The experts consisted of one professor, four high school English professors, a Special Education Director, one guidance counselor, and one assistant superintendent and this researcher. The first author then created five different probes with ten vocabulary words on each probe (Appendix D); each probe included various combinations of the thirty vocabulary words. The reason for five different measures was an attempt to control for the testing effect which can threaten the internal validity of a study (Campbell & Stanley, 1963) . By creating multiple probes, the researchers decreased the likeliness of the student memorizing the test answers as opposed to learning the vocabulary word and its definition. In addition to the vocabulary probes, each student completed subtests of the Woodcock Reading Mastery Test -III (WRMT-III; Woodcock, 2011) and a teacher-made pre-test and post-test. Before and after instruction, students completed the synonym, antonym, and analogies subtest of the WRMT-III, the section deemed 'word comprehension.' In addition, students completed a pre/post-test that consisted of thirty questions, one for each of the thirty vocabulary words included in this study (Appendix C).
In order to avoid potential threats to interval validity (mainly the effects of test/retest), five assessments with ten questions on each were designed from a pool of thirty. These items were based on feedback from a consensus of experts. Reliability of the pretest/posttest was assessed by distributing the instrument to nineteen 10 th graders. After completion, each was scored as either correct or incorrect. Split-half reliability was utilized using SPSS to determine reliability of the pretest/posttest. A Cronbach Alpha of .8 or better was required as results within this range indicate good (α > 0.8) or excellent (α > 0.9) internal consistency. Reliability tests yielded a Cronbach's Alpha Coefficient of r =.986.
A content validity analysis was initially conducted by three master teachers in the field of reading. The master teachers rated each item on the pre/post-test as relevant, somewhat relevant, or irrelevant. Items were assigned a Likert scale score from 1 to 3 with three being 'relevant', 2 being 'somewhat relevant', and 1 being 'irrelevant.' The mean score for each item was 3.0 indicating these skills were most likely relevant to vocabulary. This information was shared with the consensus of experts and led to these words being chosen for the focus of this study.
The independent variable consisted of the Real-World Connections Vocabulary graphic organizer (Ellis, 2015) . This graphic organizer is but one component of a program called "Differentiated Visual Tools" created by Edwin Ellis. These tools integrate instruction and technology to produce formative assessment data that can be used to simplify complex instruction. This model is based on multiple principles: (a) technology can be used to enhance instruction without compromising the integrity of classroom curriculum, (b) clarity of instruction is critical as students become older and curriculum becomes more complex, (c) standards are sequentially ordered and therefore indicate that learning should be scaffolded, (d) teacher's time is limited, which can make planning difficult, therefore technology-based instructional resources can be used to help speed the planning process, (e) when learners are engaged, performance is maximized, (f) teachers should be afforded latitude when selecting tactics that best align with their instructional styles, and (g) visual and semantic prompts are powerful instructional tools (Ellis, 2015) .
Experimental Design
The researchers utilized a single-subject, multiple probe across participants design. The multiple probe design was most appropriate for this study as it allowed the researchers to verify the presence of a functional relation between the intervention and behavior through the replication of effects across different participants (Horner & Baer, 1978) . Multiple probe technique employs the use of intermittent baseline prior to the introduction of the intervention. The researcher collected baseline data until they were stable. The researcher defined stability as no more than 10% variance in the last three data points compared to the mean rate of responding.
Each student began baseline on the same day in separate sessions. Then, baseline probes were administered routinely for the first student, but, as is standard for multiple probe approach, the probes were administered only randomly throughout extended baseline periods for the second and third participant so as to not encourage learned incorrect responses during this stage. Once the first student demonstrated stability, the researcher implemented instruction using the Real-World Connections Vocabulary, graphic organizer (Ellis, 2015) . As each student reported he/she was available throughout the entirety of the summer to participate in the study, the order in which students were chosen to proceed was via random assignment. Once the first student demonstrated mastery, a 90% or higher on three probes in succession, the second student moved from baseline to intervention if his baseline data were stable. When the second student earned a 90% or higher on three probes in succession, the third student moved from baseline to intervention. Students completed probes at the beginning of lessons in order to assess learning from the previous lesson. Once students achieved mastery, they moved to maintenance, instruction ended, and they completed a probe once a week for the remainder of the study.
Instructional Procedures
Specifically, first, during instruction, the researcher stated the ACT vocabulary word, its exact definition, and its meaning in practical, relatable terms. The teacher then used the word in a sentence and engaged the student in a discussion regarding synonyms and antonyms of the word. Next, the student and the teacher discussed real-world applications of the vocabulary word. Finally, the teacher asked the student to complete one line of the Differentiated Visual Tools, Real-World Connections Vocabulary graphic organizer (Ellis, 2015) . On the graphic organizer, students typed the word, its exact definition, then created either one sentence or made a real-world connection to the vocabulary word that would help them later remember the meaning of the vocabulary word.
The teacher repeated these steps for each of the five words of the day (stated the (1) word and (2) definition; used the word in a (3) sentence, discussed with the student (4) synonyms and antonyms, and (5) real-world applications). The teacher ended each session by reviewing the words, once again, orally and printing the student's completed graphic organizer for the student to keep. The researcher taught five vocabulary words each session and introduced a total of ten new words each week. Students completed test probes three times a week during the intervention phase prior to beginning instruction. The length of each session varied but lasted no longer than 45 minutes; session were held Monday through Friday, barring one holiday; the length of the study lasted eight weeks.
Fidelity and Inter-rater Reliability
Fidelity is an essential part of any program and ensures replication by others (Horner et al., 2005) . The researcher assessed treatment fidelity with a checklist (Appendix E) along with the assistance of recorded video observation. The teacher recorded one out of every three sessions. The special education teacher who completed the checklist has a master's degree and fifteen years' experience in the classroom. The overall treatment integrity was 100% accuracy for 100% of each of the recorded sessions.
The researcher also checked each of the student's probes for inter-observer agreement. The researcher scored each item as either correct or incorrect, then calculated the number and percent correct on each probe and graphed the data (Appendix G). A special education teacher with 15 years' experience and a master's degree checked 20% of the probes for interobserver reliability. Agreement was calculated on a question by question basis by dividing the number of agreements by the total number of agreements and disagreements and multiplying that by 100.
As no errors were noted, this method rendered a score of a 100% interobserver reliability.
Social validity. After the study, the teacher orally administered a social validity checklist to each student to determine the social relevance of the computerbased graphic organizer and instructional technology on ACT vocabulary instruction (Appendix F). The assessment consisted of nine questions pertaining to students' perceived effectiveness and usefulness of the study (ACT vocabulary words). Four of the questions were Yes/Maybe/No questions. These four specifically addressed the following: (a) whether or not the students liked the 
Results
Baseline Data
Prior to onset of intervention, each student completed baseline probes. Each of the three students' performance was stable across the behavior examined, ranging only between 30% and 40% for all. Once the first student Jack demonstrated stability, the researcher began use of the intervention, "Real-World Connections Vocabulary," CBGO (Ellis, 2015) . Jack's baseline mean performance was 36% with a range of 30% to 40%. The data path showed a neutral trend. Nicole's baseline level was 38% with a range of 30% to 40%. Her data path showed a neutral trend as well. Lulu's baseline level was a 36% with a range from 30% to 40%. Her data path also showed a neutral trend. Student results are shown in Figure  1 .
Figure 1.
Figure 1 Students' Performance on ACT Vocabulary
Performance during Instruction Jack. Jack was the first student to begin intervention. The mean level of performance was 81.1% with his scores ranging between 60% to 100% mastery of content. When this information was compared to Jack's mastery during the baseline phase of 36%, the researcher was able to indicate a rapid change after intervention. Such a pronounced slope is strong evidence that the behavior had changed, and that the intervention was proven to be effective and significant. The percentage of nonoverlapping data was 100% with a +2 change in performance level. A Tau-U was used to calculate the effect size. The Tau-U combines overlap of data while controlling for undesirable baseline trend. The Tau-U statistic was 0.96, indicating a strong effect. Jack established generalization in the area of 'word comprehension' on the WRMT-III (Woodcock, 2011) which evaluated Jack's knowledge of synonyms, antonyms, and analogies. Using this measure, when comparing his pre-and posttest scores, his net improvement was +8 points (Table 2 ). In Figure 1 , his mean level of performance was 81% with a 45% mean difference between baseline and intervention phase averages.
Nicole. Nicole's mean level of performance during the baseline phase was 38% but improved during the intervention phase to a mean level of performance of 85.7% with her scores ranging between 60% to 100% (Figure 1 ). This indicated an immediacy of effect from the last data point in the baseline to the first data point in intervention, with none of the data points overlapping. Similar to Jack's performance, the trend positively increased with regard to level and variability, thus demonstrating an increase in vocabulary knowledge. Her mean level of performance was an 86% with a 48% mean difference between baseline and intervention phase averages (Figure 1) . The percentage of non-overlapping data was 100% with a +2 change in performance level. Tau-U was 0.94, indicating a strong effect.
Nicole showed generalization in the area of 'word comprehension' on the WRMT-III (Woodcock, 2011) which evaluated Nicole's knowledge of synonyms, antonyms, and analogies. Using this measure, her net change in standard scores from her pre-to post-test were a +10 (Table 2) .
Lulu.
Lulu showed a level of performance during baseline of a 36% but increased to 83.75% during the intervention phase with scores ranging between 70% and 90%. The trend steadily increased throughout intervention; her mean level of performance was an 84% with a 48% mean difference between baseline and intervention phase averages (Figure 1) . The percentage of non-overlapping data points was 100% with a +2 change in performance level. Tau-U was 0.95, indicating a strong effect.
Lulu demonstrated generalization in the area of 'word comprehension' on the WRMT-III (Woodcock, 2011) which evaluated Lulu's knowledge of synonyms, antonyms, and analogies. Using this measure, her net change in standard scores from her pre-to post-test were a +15 (Table 2) . The overall results across all three students from the Tau-U statistic were significant as well (Table 3. ). With a p < .05, the data indicated an effect size of ES = 0.9 with a confidence interval of CI95 = .5622< > 1. Visually, there is a difference, but the Tau-U explains how significant of a difference. With an effect size greater than .9, this indicates a functional relation and meaningful academic benefits overall related to the Real-World Connections Vocabulary graphic organizer (Ellis, 2015) . 
Pre-and Post-Test Data
In addition to the WRMT-III (Woodcock, 2011) data described above, each student was given a pre-and post-test using the 30 vocabulary words used during the intervention phase of this study. All three students demonstrated significant progress when comparing their progress from pre-to post-testing. Jack who had scored a standard score 56 on the WRMT-III pre-test (Woodcock, 2011) , scored a 63 on the post-test. Nicole scored a 75 on the pre-test, scored a standard score of an 85 on the post-test. Finally, Lulu scored a SS of a 64 on the pretest, scored a 79 on the post-test. Concurrently, Jack scored a 97% on the post-test, Nicole scored a 100% on the post-test, and Lulu scored a 93% on the post-test. The assessment data are summarized in Table 4 . Table 4 . 
Pre-and Post-Test Performance on Researcher-Created Probes
Maintenance Procedures
The maintenance phase began when each student reached 90% proficiency on three probes during the Intervention phase. Once a student had moved to this phase, once a week for the continuation of this study, they were given a maintenance probe to determine if the participant-maintained comprehension over time of both the ACT vocabulary word and definition. Results indicated in Figure  1 that participants maintained the skills mastered during the Intervention phase.
Discussion
This study examined the effects of a computer-based, graphic organizer on the improvement of 10 th grade students' vocabulary acquisition. The results indicate a functional relation between these two variables. All three students demonstrated mastery of 30 ACT vocabulary words taught through the use of Real-World Connections Vocabulary (Ellis, 2015) . These results show that a modern, technologized tool (CBGO) rendered positive results in teaching age-appropriate, tenth and eleventh grade content (ACT vocabulary words) to students with highincidence disabilities. Additionally, in reference to the relevancy of this tool, these students reported they liked the graphic organizer and felt it helped them learn the ACT vocabulary words, the words would be seen on the ACT exam, and that they would use this CBGO again if requested to do so by a future instructor.
In the five question, open-ended response section, Jack stated that he liked the fact that the tool was computer-based best because he felt it saved him "oxygen" in the form of trees, paper, and "technically, animals too." Nicole felt she learned vocabulary words that she would encounter both on the ACT exam as well as in the "real world, too." She liked how the program was organized with the word first, then the meaning, then the sentence, essentially in a linear form. Lulu, the student with an educational diagnosis of OHI related the instruction to her mental health issues stated she liked learning new words, and most specifically she appreciated learning that the ACT vocabulary word, 'asylum' does not mean 'a bad place' as she had once thought based on various movies she had seen before. She also felt this tool was helpful and made the information being taught less confusing. Each of the three students, who gave up a considerable portion of their summer to participate in this study, reported that it was a positive experience and two of the three students asked independently if they could return to the high school to work in this teacher's classroom or to help the principal more throughout the summer. One student said she was very thankful to get to come sit in the air conditioning and that, alone, was motivation enough for her to come to school each summer day, as her home does not provide her with this luxury.
The results are important because it shows a promising practice for teaching vocabulary using more modern, 21 st century tools. The pervasiveness of technology in schools is increasing rapidly (Cuillo & Reutebuch, 2013) . According to the most recent statistics from the National Center for Educational Statistics (NCES; 2017), 98% of teachers' report having varying degrees of access to computers for instructional purposes. They also state the overall, nationwide percentage of students with instructional computers with internet access is 65% (NCES; 2017). This information demonstrates that access to technology is increasing. Therefore, it is up to teachers and administration to determine the efficacy of these tools for educational purposes. Additionally, as a result of this increase, researchers' interest in its usage and effectiveness is increasing (Cuillo & Reutebuch, 2013) , thus increasing the demand for quality materials.
This indicates a need to provide teachers with tools which are researchedbased to ensure the most effective student outcomes. With regards to this program and the data rendered in this study, it has been demonstrated that students made significant gains when provided with appropriate, assistive technology tools and instruction.
Implications
With regards to improving vocabulary acquisition, traditional graphic organizers have proven to provide students with disabilities a visual and spatial modality to better acquire new information through their use of lines, arrows and graphic arrangements (Bos & Vaughn, 2002; Darch & Eaves, 1986; Gajria, Jitendra, Sood, & Sacks, 2007; Rivera & Smith, 1997) . The overall question this study answered was, in this modern age of technology, can this technique be used most effectively to tackle this ongoing problem? As computers are becoming more commonplace in the classroom, the true question becomes are they effective and do they positively impact student learning (Kennedy et al., 2014; Kuder, 2017) . As secondary teachers become more dependent upon their usefulness, research at this level is needed to verify their strengths, and this study supports this.
Three specific implications for this study include, first, technology should be considered as an effective means of instruction in Tier 2, Response to Intervention (RtI). Tier 2 instruction is integral to the RtI process and often averts students from being referred to special education services (Individuals with Disabilities Education Improvement Act, 2004; Smith & Okolo, 2010) . With extra support and accommodations, these students are often successful without the need for the special education referral process (Smith & Okolo, 2010) . As with all students with disabilities, decisions should be made on an individual basis; based on the results from this study, this method could be a viable means of support that renders positive results.
A second implication from this study is that, through the use of computerbased graphic organizers, evidence further supports the consideration of using technology as a Universal Design for Learning practice and Differentiated Instruction technique for secondary students. The use of UDL, DI, and the inclusion of technology within this study provides additional research towards effective evidence-based practices for increasing the performance of students with highincidence disabilities (CAST; Meyer & Rose, 1998; Tomlinson, 1999) .
The third implication from this study is that, through the use of technology, specifically CBGOs, students may be better able to increase vocabulary knowledge which ultimately better prepares students with disabilities for their post-transition goals (Kim et al., 2017; Vaughn et al., 2015; Watson et al., 2012) . Overall, in these ways, results from this study positively supports that further evidence exists regarding the effectiveness of computerized graphic organizers helps to increase vocabulary acquisition of students with high-incidence disabilities.
Limitations
The findings from this study do indicate a functional relation between a computer-based, graphic organizer, using the Real-World Connections Vocabulary (Ellis, 2015) and 10 th grade students' vocabulary acquisition, but some limitations do exist. First, since treatment integrity was only completed in 33% of the studies, this presents a threat to internal validity and future studies might increase the percentage of sessions assessed (Ciullo & Reutebuch, 2013; Swanson, Wanzek, Haring, Ciullo & McCulley, 2013) . Also, this study was conducted during the summer months when each student was free of other academic restraints. This lack of other concerns and obligations may have sped up mastery of content and scores rendered on the WRMT-III. Additionally, the constraints of this study mandate each student proceed to mastery in a one-on-one setting. This type of setting is not traditional, nor typical in nature, thus a larger group might have rendered a different outcome. This study was completed by a special education teacher known to these students. In fact, the first author had known each of these students for over two school years, this creates a limitation in that it is not known if another researcher, not known to these students, would have received the same amount of return. The researcher was also a special education teacher. A general education teacher, one that is untrained to work with students with disabilities, might, too, have seen a different outcome. Moreover, this study involved only student with high-incidence, mild disabilities. A wider net, one that included students with different disabilities, might have produced different results. Each of the students within this study were either fifteen or sixteen years old 10 th graders, therefore one cannot generalize the results to another age group or grade. This study involved a "teaching to the test" approach in that, during intervention, despite oral conversations between the researcher and the participant regarding word meanings, as well as the student typing their own 'real world analogies' of the vocabulary word onto the intervention tool, this study involved administering identical pre-and post-tests as well as the same five probes throughout the length of the study. Therefore, future studies might use synonyms on probes and pre/post-tests instead of exact words and definitions. Finally, a larger sampling of students with disabilities and varying levels of academic abilities would allow one to generalize these results to a larger population.
Recommendations for Future Research and Conclusion
Because of the limitations discussed in the previous section, there are several recommendations for future research with regards to the use of computerbased graphic organizers with students with high-incidence disabilities. The first would be the need to replicate this study to confirm the independent variable is effective using quasi-or experimental designs. The second would be to establish effectiveness with students with disabilities other than those addressed in this study to confirm effectiveness with a larger group of students with disabilities. All three students involved in this study were Caucasian, future research would benefit from determining if results were effective with other students from various racial backgrounds, as well.
Analysis of data collected regarding the effectiveness of a CBGO on increasing the ACT vocabulary knowledge of secondary students with highincidence disabilities rendered positive results. This study provides additional support that technology-driven, graphic organizers can be as useful in improving student performance as traditional graphic organizers.
